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*j i y H ^ IB © Sig;? ft 

1. fE?a©»» 

2. ^mmm 

(Magnetoreslstlvc) ig^) ^WT-SS^'vy HSUii. ^^l8«^^ift^^«W 

MR^ST-t LXtt» ift:&ttlK^fi&l5a« (AMR (Anisotropic Magnelorcsis 
tive) S^raitlS (AMRM) *fflVifcAMR«^t, 

Jli (GMR (Giant Hagnetoresislive) M^) %^Tflai&^ (GMRIBS) ^m^^ 
fcGMRsH^;*^ d^ft-So GMR^^ttv ®s2fiiaf^3*^ 3 G b i t / 1 n c h 

^&?L?>n^^y i'izmmisti'Z^O^ GMRJKtL/Ttt, r^^gsi (r>^:? 

CKDJCpft: h>:^;l'S'&S!05GMR«S*fflVJfcGMRsg^-??tt, A— KxYX 
i?3?c£(Oai@iKfti:3k*lft]1"*X7^7"J >i^S (Air Bearing Surface ; AB 
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t3«0^CPP (Currenl Perpendicular to the Plane) ^T&iieitl^>. ioT. 

fSS-^ofiS (CAT. £tte3£-rsSS;^i®i*fe=ffL.x:teO. 
■Clrifc (4^B|¥ 1 1-175927 if) . 

s<*K:w:^xfi^'v-v HB8^a;at«2S'Ny Haj©:^*«xy f^>^^*n■^•r 
^-rvi. =GeoT. ff±'\y His^.fcafsa^'^y ^'S^5tf2gij«^^:<^:<o^ffl<^ffia^*'^ 



^y^lSffctt. <Z)'5*©i!>5ft< t'b 1 5=- 



H7A. S7BH:, H6A, 0 6 B fC^< — Xg?fe^f ©fiSHT»*. 
laSA. BSBtt. H7A, H 7 B fcfiK — XS^Sa-T^IfilSn?**, 
BI9A, H9Btt, Bt8A. 0 8 B»CiBg<— Xe*^-r»fi50-e*S. 
HI OA, HlOBtt. H9A, Bfw^<— xe?£^-rE!ffffiE-ca&«.. 
Kl 1 A, 011 Bit. 01 OA, 0 10 BfC^<— XS^STWriBST^S. 
012 A. 012BH, 011 A, 011 B»c:l^<— Xe«:^-r»fie0-C*«. 

01 3«, 0 1 2 ak:8c<— xe*3c-r^iB0Ta&s. 

0 1 4 tt, 0 13 jc^< — xe*^-r^a0T»s. 

0 1 5 0 1 4 <D-m^w^Ai^xsr'm»»mmmmt;$>^. 

01 6 A, 0i6Btt, Jiimm0—nm<^mf&\zm^^y}i^n<o^i&:^^<o 

01 7A, 017BS, 01 6A. 0 1 6 BJCfiZ<— XS*|g■^-BffB^aT'fcS. 
01 8A, 018Btt. 01 7A, 01 7 Bk:^<— Xe«:^Terffi0-C»S. 
01 9A. B19Btt, 01 8A, 0 1 8 B t=:fil< — xe*^T»riS0'e»«. 



TVi*. ;^5-f ^SSiJt'M^S 0 0»t. 3^«i2 1 0 fc:J;0ia«S^iefC3£»3n}tBBBB 
2 2 OS:«L/TfcO, )»a5 2 2 0 ©lU'liifr.fc 0 ;^ 9 -f jS' 1 0 0 i&^-'N— H x>f Xi' 

sj^-pJcjft-o-rw^,. ^^'f y 1 0 o«5^se«K«e3 0 oroffiSffitj^i^-rs 

^> (T i C) 1 0 A*«jg-r« (XT^y T'S 1 0 

S«i 1 0 AWJiK:, Pi^^y HSIti 2 i (0 9 A, BI9 B^M) « 
(:7.5^»v>^s 1 0 2) , *#:Wfc:tt, s-r^4A» H4 Btc:>Kb;t<k5 

?g/s!£-r*. 04k:«ViT, H4 AttXT^T'J >i^Pi (ABS) 1 1 HZ 

xw-n^m^f-commysi^omiSm-v^^Os a4 AttBi4BK:*its i - 

r^ltX-T-^Y^) >{fMl 1 SK, H 4 B B04 Al;:*ttS ll-llt^iZ 

I - I isia^®— aJ^-tn^n^i^Tus, dtiaetrwaeA, ki6b 

;'il'»UB12A, BI 1 2 BK:i5V»Xt>l^#lT&^d«N 06A. H6B;^^»l/Sl 

2A, lai 2 B-?ftti - iie*J:Z^ll-n«!C>«^*^3-B&L-ra6a. 



2^i&fS.-r^o :icD^ 1 1 2 ft. ^j&-ri>MR!m2 oK^mummo 

m^K)^^m^O . 0 1 /im©^ 1 y 1 3 SrJ^jac-r*. ClO^l^i'y 

yjs I 3 mi i z n^t^-r^uRmz o t««§tOTS-&&ji£iiif*r 

^►fejexO'bOT?*??. ^1 >'-;UHM 1 2 t^^JC, MRIBI2 OC^l^TjSEKiSi: 
f y 3(Z)±tc:, MR)K2 0 <H6A, a6B#Ka) tJ^c-5^©l8l2 0 A* 

ia5ttH4A(0— a5*t£:^tl^X^L-CVi'5. ^ 1 ^-V y 1 3 © JiJC, 

m^ii. J^/'Sy^ y >i^SK:J:'3. 0 nmCO^'^^JVS 2 1 A:&^(:^i9* 

2 nmON i F e "S^^® 2 1 B € IlCDmC«JS LT. T«!® 2 1 S^iK-TS, 

^ (Pt Mn-gr^) JS:H©K3ftatt*t^^<fc OJftS^*! 5 nin<^R^lKtta2 2 

iKViT, RSjJKtt® 2 2<D±.lz. m^2 nin©3A;i/b • iS^^jfe (C o Fe^ 
^) ;5:if©?att«-»ir)ASJaitS2 3 A, nm«);i/7^::^'^Z*J&:i:«>«S^ 
iilMSai'ttlJi^J; 0:^5lffiSttB2 3 B:feJ;?/iP*3 nm(OC o F e 'g^^;* 

mam 2 3 A tsait® 23c i:«>Fr3Ksafifl8-tt3£»iS'&«*c s-*. -s-nsoa 

^I3fiett©2 3«r^JRL,fi:<©-6, ^ 1 SiKft® 2 3 CD Jtt' » 



i5».2 nrn03C o F e ^^-'S: t'OiStt^i^cfc 0 ?tc-5»1±® 2 5 AiSArX/^^S nm 
ON i F e^^;&t*C3Ja<*«»a;0:*S«eJl3 2 5 B « C CDJStCSg LT. 115 2 
®lB1t|g2 5««M-r-5. ;icr)tg2 5aifiaEi4Ji2 3 0 0 *i 5 

jK2 0 Aro±Jc. MRI8I2 0©JgiS®<$K:*ri6:bT7* hUi^;^MS4 o 1 *3S 
^WlCJ^fifcf :i<z>7* M^s^:^ Me4 0 1>4, K^-Ts U 7 h^:7i!l 

3a^^Sf-ff5c:t*<7?^S<fc^l=. #|gBS2 0 At«)#iifKfll?£^i5« 

OD^. M^L«, -f:i->5'J>t5^»J::±0, M^i^;^HS4 0 1 

T^JSIK2 0 A?fcS#^WCXy^>yb. h>^JP«-&S©MR]K2 0 ^JgfiKf 

MRJK2 0 4J&^l/fc<59-S. a7A, H 7 B irn^ Ufc J: "5 k:, ®l=^s-V!yy® 

4=vy^/^i6 (EISA, msB^m) t«^^fl<)K:»igfr«fcJ6®'fe)0T»s. 

• a^-&^ (coP t-a-^) *£©ffi«tttriS*0 3^* 

SI^^2 0 nm©«KIHtSBl 5=£3l«iWK*^fiet-S. CKOaEfMWM 1 5 », » 
)^ -r -5 C <k J: 0 J^tST ?> ck 5 L X t> i v» . 



4 0 2 ii^\z9^^T^c ^<0(0t>. a9A, B19B C5^Lfc<k ^VL. IB 1 y 

-/m 1 3. MRJH2 Q^^xsm^^m^si 5«®oJ:aJc. m^vi^ ^.nv^^y 

2i|£^.;,y@ 1 6 CCr)Sg2:^i-f 1 6tt, M RK 2 0 tSiiE-r 

-5^2 '>-;UKJi 1 7 i(0l»^WiK^€:3S»ff *?tiJ)<7>t>©TfeD. ^ 2 i^-JI/ 

^^t*K:J:0. N i F e&&Ja:iI<OK'l*i»iPfJ:»9)*^©*4/ini«)Ji5 2 >/-';i/H 
^17 4JgfiET^. COag2 S^-JPHg 1 7 ti. » 1 '>-JH<g 1 2 
MRJK2 0 Jc:5p3ai:i&:St«©ja$S*»2fetia:V»J:olcTS^»«>*>o-Cfe«». 

JinfCd;0. h >:|i;i/^'&S!cPMRlK2 0, aSEdaWg 1 5:feJ:r/fMRm2 0 
J:i^UTS8SSricIK®t^iSjft;?|Sllcii!ff-rtBjSSS!SSWr*MR^^, afeCJfCC 
(©MRsSI^S^-rsW^'Ny HSBl 2 1 *«?iJJ3cSn«. KSasi 2 1 

tt, sgnss<*3 0 o*»e.£Dm^aiift:^*&cxj8i^att;i2 3 i:^2^«tt® 2 

B^'sy HgP 1 2 1 SJgJ58Lfc«>^, B^^'N-i/ KBKl 2 1 <^±fC, e^'^v H 
gPl 2 2 (0 1 2 A. 012 B#JS) «}gacT«> (J^xyP^S 10 3). 

0 i o a, 0 1 o b ic^Lfcid fc, 0a^«, "J >5^^{c± 

0. 1 ttmcoffifii^i'y:/® 3 1 *J!Jfi£rs, fj:*, ^ 2 l 7 12 
FfiS 1 2 2 ©TSSJKffiiLT®«ffifc^rL-T^iS, ;^l:V^-l?, sBS^ry:/ 
1^3 1 saJ»ft9fCXy «KJ&«<?>&«i><oraPSfP3 lA*J^J3t-r«. 

«eV>T. l5S^Vy:/P3 l(0±{rBBPaJ3 1 A LT»Kn -f 3 2 

SrJ^ritb^c'?^^ ;:<Z)»l!S3-f ;W3 2 i5 fcxn— h/N-f h*8S^-r*J9 

*1. 8 amC07* h I'v?^^ 3 3 ?fcBf;£0/^^ — >fC?i5ja'r^. -€-0<7)^» 

hg3 5 «»0 3gU®^-rs. 34^, ^fcs^igwj^^Tttg^Kn-f 2e«® 
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=?vy7'^3 1v BBna5 3lA. 7 * K U' v'X 3 3 , 3 5®±f-, llAfdf, 
NlFe-&^. SgfllSSfe (FeN) C o F e -^^^ SOJfiSiBfPflftm^ffi*^ 

-rsSH4«ifEliO>i*0i!^2. 5 i£m<DJig85BEte3 6 €;Jgfig*rS. ^nttit). 
i:g8«fi8 3 6tigS^-\'y:^J^3 1 ©WPgSS 1 A^^bT^ 2 1 7 

1 lfflJ05iggRttgB®#-;l'aJ3 6 Ai:3^S. C: 3 6 AiDXT'^T 
•J 1 1 1 t-^ttS?S^ («/a:;&i6]<oSS) }tififLt£2. SwmegStL,. 

:*->5 U >i/K:<fcO, KS4=^v:;^Jg3 l :feJ;t;t|e 2 l 7 SSS^Wfc: 

xyf^>i^-rs. ^o:>e5-^, @i 2 A. 01 2 BJc^Lfci;5K» ±l5aS3 6 
ffi'ft:r;i'5x'>Aja:ir<oifi»i*4Ejj;»3&ajPi^3 o A4^lO:t-/t-=^- 
^® 3 7 sj^Bfe-rs. cnKliO. fBSl^y KB81 2 2dJ?^j«;^n, S^^y K 

gpi 2 1 taae^y nasi 2 2 t.^^-r^mmm^^y f 1 2 o*tjgis^^nso 

rcDS&^y KS?1 2 2«, l5JK3'r;P3 2. 3 4»Cffl£nSfe«ECJ;oTTeB« 

1ST?a5^m2 v'-Jl'Hg 1 7 i:±SBJ?»«3 6 iofSfcKms^t;, 

H 1 2 oro^cTiKStfil 1 0 A*«WrS (X5='-y:^S 10 4). 

01 3 iw^^L.fcJ:-5K:, SUSfitt^'^y Kl 2 0OJ^7^7V>^mi 11* 



KOTi 2 i^JiZ^^&t'^y 2 2«)[W©a2St):*:^<ft:&a:i'i. 

*U<^lf6nS. ftStST'^U* U t L-Ctt. y -J^Afe-SVili* 

»fb:^hUC7A«<»^b<#Jf Sn, mmyji'ti') tlyXit. (fi^it. -rh^JJl 
^JW7>^:— ^ri^ys-f KD^^iJ-f F (TMAH) *i»*U<^tf 6n«». 
xyf^^'i'Wt^iOSflcffJl^lR^a-rnjf. (1) (») t-^ 







(1) 


= 20 : 60 : 5 (^(*5||H:t?^S^Ufc:t><^ 




a® : 68 ««%OfilSfe*^ : 48 ^%<r>^ vfk 
= 30 - 10 : 10 <o^fiKJfc"t?i&^u:/t'{>^ 


(3) 




(4) 




(5) 


38 ^|:^%<'3iSS^7K =1:4 <D^I^Yt-Qmi^\Az.%i<0 


(6) 


18 fl^%<^:*vl- h U -y^AMSL 


(7) 




(8) 




(9) 





H 1 4lc:^U&J:5tc, Sffi i i OASfflgiJ<D«lgffi[^'N:y 
H 1 2 0 ^rtlcejSrL, 'W>t«S«£;&#«<^>Bf^OJ^!Kt:JPI-rs (.T.'r y'lf 
s 1 0 7) , ;intc:,tO. 01 5K:iK:feL.x*bfc.fc^»r. S^-'sy FSSl 2 i 
t.^m^'-j KSJl 2 2 t*=g-r-5fflKiS^'\y K 1 2 OtS*^*! 1 OJC^W-Stl 

0 d*^*-r«». a 1 5 -ctt^Kiam'vti' h i 2 o s:^^»bT«^Ti.»s. 

y :/S 10 8). CtlJCJ: 0. a 1 ic^bfc'sy KS^S*<^rit'f 
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l^^^y H 1 2 1 ^>^^-r-5Xett, 55<;©«fc-5JcLft)J;Vi. @ 1 6 A, 

^16 B3&i-»i>0 1 9 A. H 1 9 B\tn±^'y H 1 2 1 s?§?i3&-r-5fla©xe&^ 

•r=fe©Ta&5. H16A, S 1 6 BJarViUBJ 1 9 A, B19BttH4Av 

04 B tl^«(!DISfciBfl53g«iKbT43«5. 04 BlC^bfe I - I l9*.fcrfH4 All 
-II «!0!)S*t*^llSL.XaBS. 

-haessit^rffiti^fiSKLx. i o a<dj;k:t>^^'-3— i i. 

M) . H16A> a 1 6 BtcSl/feJ:-? -h3B2Sig^i£i|BI» t LT, 

MRM2 0 t^*^Jgfi8 2 0 AtD'P'&OT^® 2 1, K^®-!*® 2 2 , ^ 1 ^ffi 
<*S2 3, h>:^:;l'>^KUT)B2 4:feJ;^^^2 3filKttM2 5*^JK"rS. ^I/^T, 
^2 5aj®1*ig2 5 ©Jit. m?His T./'^^^ *J >ifmz^O, ;L'x::^'^A (R 
u) ifeSLMiai^'^A (Rh) ;ft^«)#P^B'l4«^«fcO*:«>J?^^^l nmMogt. 
JLt'-'^A • o5^«?A • •7>:i!J>'&^ (RuRhMn-g-^) ^^Iritt-f U i?"^ 
A - •^>:i{f>-&^ (I rMn-S-^) ^i5<OS«Stt*r^ J: JiSiPJ!*- 1 0 nmg 
^©®i:-Cfil;asnsaKS!lWe4 5 ^fiKK-^S. J?C*> CI cDfflilSeiffllJS 4 5 tt. 

«K$«W®4 5 i£l3EiSbfcO'5» PS1CKBI16A, Hi 6 B K:^ L-fc J: d I', 
aKl&l?«®4 5<D±fc. ±fESii5?ffi<tl^fil.fcbT^SK2 0 A«)-5^©4^-w 
2 e **SlK-rS. ^<Da>^. H 1 7 A, 017 BK^U:fcJ:5 td, Ji^SJJB 
:^^i:.mmi^VX. 4^vy:/ja2 60_hfcMRje2 0 ©J^^®«fr^flS L-t:? * 
M^5?X hJK4 0 1 ?feSiRft5C}B*L. i^mBti2 0 A«d:rXfflEe«I®M 4 5Sffl 
«fi<)tXy^>^^LTMR]K2 0 *Jgj36-r*. MRK2 0 5J&J5£Ufc©'&. HI 
8A, HI 8BC5^Lfc<fc5l:::. ISi^^y:^® 1 j^iaSii^^tra 
«cK:LxJa&© 1 4?&Jg^"^'S, -t®®^* HI 9 A. 0 19 BiZ.^l'lt^^tZ^ 

±^mm:ffmii\simiziyx, y;thuz>7, mK4 o i^^zfmm^4: o 2*18?* 

m2J^=-vy:/Jii 6«J;CX^2 ->-;i/K® 1 7*j^ric*r«cttcJ:0ff*^ 
y Kai 2 1 ^mSLT^o 
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■^^ S — < . X y 5^ > i^tzJ; O dfe C fe;»cir < 6 Jil'i- 
xT'<T»J>i^®l 1 1 fci5ita®«tA^:#c#V»®'^Xs/^>i/3n-^^<ri3a«. * 
Tf^SLfc, ^HgWl-S-e. MRJK;2 0 08l«9f^l>fcia«:'i'X^:; hX 

«yf^>y-r«)Xe (p^5^y:/s 1 0 6) {':fev»-cfflt^*xy5^>i/f«&^'n;^^-& 

fc. UlSWl-CliSSlfci^l^^ CD ©xy^>i/«^«l», 5eiSM2T?tt^l 
J^^Ufe (2) OXy^>i^««fflti. |gKS«S)3T?tt« 1 K:^U/£i (3) ©X-y 
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X««t®_hfC. i^DA (Cr) 0 nmOTfl&Jl. 3AJUN-i?0 

A ' (C o C r P t-&^) ,fc0 7S:SiP*2 0 nmCOOEtt;!. 0 ^S: 

SJP* 1 0 nm<r>^1&f&ii^XSf^^mfflWk'-&^^m^i\. m^<0^^ifit^ 2 9X1 
0* A/m (3 6 0 0Oe) ■^liamffimtiP*®^ B r T*^ 0 . 0 1TAtm<?)*> 

xy^r ij >irMl 1 1 3 0 0CDi6ai@2:<Z)fia®EIBItt2 0 nm 

r^TU^^^Mi 1 Komm^ssmi'it, iajeK:«M^ra*s?R«t (Aiomsc For 

ce Microscope; AFM) ^fflt^, RMttXT'^T U ><yiBf 1 1 1 fC^tt^Sff 
1 1 0t»fl«Sl^^y Kl 2 0C!>^*Sjfi5Si:©|gtL.fc. # 2 fc 









Gun) 










3.5 


3.6 


1.5 






3.8 


3.7 


0.8 




(3)©j:-9'^>'^«Kt:-ffl 


4.0 


4.1 


1.0 






2.9 


1.1 
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l/fcCtS^^. 3tc|KJS<>>l it l^-co^fr-Cv^y Kilts «rftiSaurc. lt<!£««l('t?Vi 

>ifmi 1 1 K::fe»t-5©ISt)tt!K«\l{'tt;-cT-ffi£iJi'hS<T-5 21i:75f«T?^ft:. 

H^-f X'y^>i'^Oil^lcIt'<T/jN^<t-SCl<!:>5«T^, Jf^Hi^J*:*: 
0 0 iimmT^—J]^U3 6 AisJ;rXMRlK2 O toSfill*tiS<^o fecit, 

K3fifi5tfeS2 2. fSl^mitm2 3. h>:^-Jl'mjT^2 4*itJCte2^<»ttJl 
2 5 *IS*«Sb-C S>^Jl'SS^ai©MRJS2 0 SHJfiE-TSS^fc::? V^Tgft W U 
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■r -3) viTg£wu&50«, :^mmi-i^ ^mm, x.*jm, ^^^r^^i^si 
a V i » PC t: > n s ^ ^ ® ffi <D M R fig s rit IK "T * « »c t3 ir i X 1^ « I- )S ffl 

|«^S0DSjtxeKO<r»Tft{|:M»c:«^!*#tfTii?3L^fc)&*, ^:^< tt>MR 
iBiSr)^fiR-r%XSt. MRIK©fi)siejSK:«fr5fflIffliSrt8«W^bfcco^T>Xy h 
xy5^>5i^-r<5xe4#A/"ev»ti*i. ifi<DXS*-&^'trV^34<T=bJ:<, 
iS® J^^-eSttW U fcetn«)xe &5e C& A/t: J; Vi . 
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K^'N^ p©i!!!js:!5-i*, oTitiLaisR^j. 4<Diim*»i KSa« 

Ka^'xy HWSSiS^^, *fctt^5R5Sl 2^0&<D^y H^B<??Si3S:*i£f*«fcti 
i^sTv S®4$tt*|6l±^*SC:i:*»T^ static. aBSS 
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ffl&'^xy bX'y^>y"r-5Xet 

t> 1 a!£'&«xx^^>i/'«4fflt^s 

7. tCfi2ia^}6St5a*is*3ej5E-rsxett. 
-rsxg*-&tr 

8. Mgif?^'\y FS^JgfiETSXStt. 



10. HasfeW-rsx^-r ;^^-<5'«X^-f 
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mm 



2) > feS-^y KgPSrJ^fifc-f^ (^<7'y>^S 1 0 3) „ MRK«, RffeOtttg. 
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